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Objective:
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-~>new phenomena at e e scattering ?
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1. Classification (respecting SU{3)xSU(2)x U(1))
Buchmille, Rickl Wyle '§:

s-channel resonance in [£p scattering
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Constraints on_masses/couplings

e B and L conserving
o flavor diagonal
e chiral L or R couplings

e rare processes, Ov3( decay, and atomic parity violation
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Fierz transformation: t/u-channel = standard s-channel,
only (lepton wector current)x (quark vector current)
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3. Leptocma,rks

taking s-channel resonance with M = 200 GeV’

e for F = 0 leptoguarks in
| etu: g~ 0.02-0.03
etd : g~ 0.04 —0.08
= weak couplings ~ e/10
e for F' = 2 leptoquarks in
ety : g~ 0.3
|e+d": g~ 0.3-0.4
= excluded by e p and rare processes

Implications for eTe™ — ¢4

o LEP1: oblique corrections small — F

o LEP2: corrections to the total cross section > F
sensitivity to couplings/masses ~ £
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Figure 7: Shifts in the oblique parameters as functions of the leptoquark mass for the (a)
Hqp and (b) Hpp or Hagp cases.
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Figure 1: Effect of t/u-channel exchange of scalgr leptoguarks on the total hadronic cross

seclion as a function of mpg for /s = 192 GeV. The couplings have been fized arbitrarily
to (gr.gr) = (0.1,0) or {0,0.1) indicated by LQEE . respectively .
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Figure 9: y? fits to the SM angular distribution for eTe™ — ¢ at 190 GeV including
the effects of a 200 GeV leptoquark coupling to {a) u- or (b) d-quarks. In both cases the
dotted(dashed) curve corresponds to a scalar leptoquark with a le(L(right)-handed coupling
while the dash-dotted(solid) curve corresponds to the vector leptoquark case with left(right)-
handed couplings. The 95% CL limits are obtained when y* = 3.842.
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Contact Interaction Interpretation - see Zz”chM

if myg > s(mwt. u). the results can be interpreted as due to lepton-
quark contact terms described by the effective Lagrangian
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Adopting pure phenomenological approach

= A =0(SM & LQ)/c(SM) -1 at \/s =192 GeV
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4. Squarks in R-parity Breaking SUSY - see Lol

operator that couples squarks to quarks and leptons
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possibilities consistent with low-energy constraints
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Figure 3: Effect of t/u-channel exchange of squarks in the supersymmetry scenario {a) on
the total hadronic cross section, A = o(SM & ¢)/o(SM) — L. as a function of m; for
My =01 j=2o0r3 (or iz, =0.1 for 55) and Ve =192 (el
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5. Sleptons in_R-parity Breaking SUSY

lepton-number violating operators

Wy = oLy Ly B + X L QL Dy

the interaction lagrangian in pure leptonic sector
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for Bhabha scattering
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Figure 4: Effect of sneutrino 0. exchange on the cross section for Bhabha scattering for

45° < 0 < 135° at /s =192 GeV (full lines) and V3 = 184 GeV (dashed lines).
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Figure 6: Cross section for Bhabha scattering including v.. v, sneutrino resonance forma-
tion for 45° < 8 < 135° as a function of the ete™ center-of-mass energy. Parameters:
m; =200 GeV, Tz =1 GeV, and A5 = 0.1,




Summary

e onlv indirect tests of leptoquark/squark at present
inete™ — ¢f
¢ s-resonance interpretation of HERA events
= consistent with LEP1
= small effects in eTe™ — ¢G at LEP2
with A}, > 0.01 consistent with Aleph 4-jet
e contact term interpretation can be tested at LEP2
= current limits from Opal: A 2 1.5 — 2.5 TeV
= by the end of 1997, A % 4 — 6.5 TeV expected
o if also sleptons light, interesting effects in leptonic processes
= for Aj3; # 0, Bhabha scattering via vr

= if light enough, resonance in s-channel .



